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$N$ $u$ . $\omega_{s}$ $s$
( $\Phi-M\omega_{S}^{2}$ ]$==\underline{u}=0$ (1. 1)
$=$
.$=M\phi$ . Green
$=G(z)–$ $(\underline{\underline{\phi}}-*Mz=)^{-1}$ $=G$ (z) , $\nu(\omega^{2})$
$= \frac{1}{N}\sum_{s}\delta$ $(\omega^{2}-\omega^{z_{S}})$ ,





$<\underline{u}(t)\underline{u}(0)>=\sim\overline{\pi}f_{-\infty}^{e}i\omega tnlo)(si gn \omega)$ $G^{\chi}=(\omega^{2})$ (1. 3)
$=G’(z)= \frac{1}{2^{i}}\gammaarrow 0+1im\{=G(z+i\gamma)$ $-G=(z*-$ (1. 4)
$n(\omega)=[exp (\pi_{\omega/kT)} -1]^{-1}$ (1. 5)
1)




$==-\Phi-Mz=\underline{L}$ $-\delta L=$ . (1. 6)
$-1$
$L^{(0)}$ : . $\delta L=$ : . $=^{(0)}=^{(0)}G=L$ .




$\delta LG$ $\delta LG$ (1. 7)
$(])$ $(j)$
$\delta L=!:\ddagger\delta L==$
$\Sigma j\delta L=$ . $\delta\underline{L_{-}}$
.
$G$ 2)
. 1 Dean !
$\nu(_{L}{}_{I}P)$
$c$ , $c=\sigma$ $\omega^{\underline{o}}$
3) $c$ .
\S 2. , $=G(\omega^{2})$ -\check $(-arrow$
$arrow 39-$
$(\alpha n^{-E\}}G_{n} n’ (E) +\rho_{n}^{+_{G_{n+}}}1. n’ (F) -\{-/9nn-G-1, n’ tE)=\delta n,$
$n$ ’
$(-N\leqq n\leqq N)$ (2. 1)
$\beta_{n}^{+}=p_{r+]}^{arrow}$
, $\{a_{n}$ , $\beta_{n}^{\pm}\}$ $\circ$
(2. 1)





$(a_{n}-E_{k})$ $ck$ . $n+\beta_{n^{C}}^{+}k$ . $n+1+\beta_{\overline{n}^{C}}k,$ $n-1^{=0}$ $(-N\leqq n\leqq N)$ (2. 3)
non-trivial $\epsilon$ (2.2) . (1.4)




$G_{n_{1}n’}^{l}( \epsilon+i_{\Gamma)}=\frac{1}{\pi}\int_{-\infty}G_{n,n^{J}}’\infty(6’)$ $\frac{\Gamma}{(\epsilon’-\epsilon)^{2}+\Gamma^{2}}$ $d\epsilon^{J}$ (2. 5)
$\underline{1}f$ $\underline{\Gamma}-d\epsilon’=1$ (2. 6)
$\pi$ $-\infty$ $(\epsilon-\vee)a_{-}+F^{2}$




























(i) $|G_{\Gamma_{\theta}n^{J}}(E)|<\sqrt{}\overline{\overline{\ell}}Min$ $\{ |G_{n,n}(E) |, |G_{n’} r\iota’(E)|\}e^{-|n-n’|/2\overline{\ell}}$
$arrow 41-$
$\pm$
(ii) $G_{n}$ , $n’(E)$ $(\}n-n’|<\ell)$ $\{aj\prime b_{j}\}$
$(|j-nI>\ell, |j-n’|>\ell)$ . $\ell_{-}$
$e$ XP $(-\ell/\overline{\ell} )$ $G_{n,n},$ $(E)$
$|j-n|<\overline{\ell}$
$|jarrow n’$ $|<\overline{l}$ { $a^{\pm}j$ , $bj\}$
(iil) $\overline{\ell}\leq\ell_{\text{ }}$ $M$ a $x$ $\{ 1+(\beta_{n}^{-}/\Gamma)^{2}\},$ $F=1mE>0$
$n$
, $G_{n,n}(E)$ site $n$ $\ell(E)$
site $n$
$\sigma\overline{\ell}$ ’ $G_{n,n}’(E)$ $G’(E, \sigma\overline{\ell})$
.
$\sigma_{\overline{\ell}}$








band gap $\not\in E_{a}$ $H_{0}$ band gap
5)











$FH$ (N. $-N$ ) $F=0$
$\sim$
$($ 3. 3 $)^{}$
$FH$ $(-N, N)$ $F=0$
$s^{\backslash }$






, $\tau_{n}^{19}$ $T$ $T’$
$Narrow\infty$ state density $1^{_{\delta}}-$
, $H$ $(-N, N)$ $(T’T^{n})$ $(n=0,1. ’\Gamma),$ $j$
$s$ )
$t\veearrow$










1 – (3. 6)
\uparrow1
$+ \frac{\rho_{\ell-1}}{I+\rho_{\ell}}$
$|$ de $tT$ ’ $|$$\overline{n}$ (3. 7)$\rho j$ $=$











$\frac{4}{3-}$ $|$ $\leq\frac{2}{3}$ (3. 9)
Trace $(T^{r}T^{n})/\sqrt{|detT’}|$ $\geq$ 2 $(n=0.1 , 2 \ldots..s)$ $($ 3.1 $0)$
$E$ $($ 3. 1 $0)$ $(T\prime T^{n})$ .
$E$ band gap
uni $t$ , Sa xon-Hu $t$ ne $r$
$E$ $T^{P}=\pm 1$
$p$
$($ 3. 1 $0)$ $sarrow\infty$ . $n$ $($ 3. 1 $0)$
. $p\supset$ $n$
$M\prime M’$ $(M>M’ )$
$\omega=2\sqrt{K/M}$ $sin$ $( \frac{\pi}{2} \frac{b}{a} )$ (3.1 1)
( $a$ , $b$ . $K$ )
$M$ ‘ $/M$ $\geq$ Qcrit $=$ 1 $+c$ } $t(\frac{- b}{2a}\pi)$ $cof(\frac{\pi}{\angle^{c}a})$ . (3.1 2)
$-44-$
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